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Orbit and Mass of the Variable Star Algol (fi Persei). 

On the 28th of November a very important discovery was com- 
municated to the Academy of Sciences of Berlin by Professor H. C. 
Vogel, Director, and Dr. Scheiner, Astronomer of the Astrophysi- 
kalisches Observatorium of Potsdam. I condense from the Sitzungs- 
berichte of the Academy, 1889, (page 1045), the following: — 

" Three photographic negatives of the spectrum of Algol taken 
during the winter of 1888-9 showed that before a minimum Algol 
was moving away from the sun, and after a minimum it was moving 
towards it. Three new exposures of November, 1889, confirm this 
result. The observations taken together afford a very strong support 
to the theory that the cause of the variations in the light of Algol is 
to be found in the eclipses of this star by a dark (invisible) satellite 
revolving about it. The phenomena can be explained by assuming 
the following particulars of the dimensions of the two bodies : — 

" Diameter of Algol = 230,000 geographical miles. 

" Diameter of the invisible satellite = 180,000 " " 

" Distance between their centres . — 700,000 " " 

" Satellite's velocity in orbit . . = 12.0 " " 

" Mass of Algol = $ of the Sun's mass. 

• * Mass of the satellite = f 

" Motion of both bodies in the line of sight (toward the Sun) o. 5 geographical 
miles." 

E. S. H. 



Programme for Meridian Observations of Stars. 

When the Repsold meridian circle was ordered, it was designed 
to use it in determination of the absolute positions of the fundamental 
stars. Experiments during 1888 and 1889 showed Professor Schae- 
berle (in charge of the circle) and myself that observations during 
the daytime were not at all comparable in precision with night obser- 
vations. It is very rare to find the images in the daytime steady 
enough to deserve weight 2 (5 = perfectly steady, 1 extremely un- 
steady), while there are very many nights of weight 4 and weight 5 
during the fair season (May to November). The Sun, Mercury and 
Venus were often observed at transit during 1889, and the images 
were always found to be of weight 1, or less. For this reason we 
reluctantly decided to abandon the plan of referring star places in 
Right Ascension to the Sun, either directly or through Mercury and 
Venus. 

All our R. A. observations must then be differential. 
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The work next in importance seemed to be the observation of all 
the stars of the English, the French and the American Nautical 
Almanacs which are visible at Mount Hamilton and which are not 
included in the star-list of the Berliner Jahrbuch. There are 127 
such stars. If each were referred to the B. J. system, we should be 
far on the way towards making all meridian observations in the 
northern hemisphere homogeneous, and the extension of the B. J. 
system to the southern hemisphere would be much facilitated. 
Accordingly a plan was prepared for doing this work and was sub- 
mitted to Professor Auwers, who was kind enough to give us the 
benefit of his counsel. The programme adopted for this part of the 
work is, in brief, as follows : 

The only B. J. stars observed will be the nine polars (U. C. and 
L. C.) and ninety-six stars of the B. J. between -f- 15 and — io°, 
together with three other stars slightly beyond these limits. The 
ninety-nine clock stars are as follows : — 
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By this programme the determination of systematic errors is made 
easy. Each of the ninety-nine clock stars will be observed at least 

3 nights direct clamp west. 

3 " " " east. 

3 " reflected ." west. 

3 " " " east. 

No other stars, except these and the four close circumpolars, will be 



*The four stars 550, 114, 468, 597 are just outside the zone + 15 to — io°. 
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regularly observed reflected. Each of the 127 stars from the vari- 
ous Almanacs (and not in the B, J.) will be observed at least 

6 nights direct clamp west. 
6 " " " east. 

The declination will be referred to the nadir. 



Refraction Stars. 

Professor Schaeberle and myself have selected two lists of stars 
for the determination of the refraction ; the northern list contains 
ninety-three stars north of Z. D. 42 ° and the southern list contains 
one hundred and ten stars south of Z. D. 40 as follows : 

Northern Refraction Stars. 

( From the B. J.) 
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The declinations (only) of these stars will be observed as follows : 
Each star, at least 

3 nights direct clamp west. 
3 " " " east. 



3 2 Publications of the 

Miscellaneous Stars. 

A list of miscellaneous stars will be observed, each star twice. 
The Observatory will be glad to place any comparison stars needing 
determination on this list, and to observe and publish in due time. 
We cannot, however, undertake to make and publish such observations 
very promptly, as the stars of the other list take precedence, and as 
there is only one observer for the meridian circle. 

The latitude of the Observatory will be determined from the four 
circumpolars, and also by Tallcott's method and by prime vertical 
transits. 

A determination of the telegraphic longitude has just been pub- 
lished by the U. S. Coast and Geodetic Survey {Bulletin No. 13, 1889). 
The longitude is 8 h o6 m 3 4 s .8i db o s .i. 

All important stars will be observed (both direct and reflex) 
through wire screens, so as to reduce their magnitudes to a magni- 
tude between 4 and 6. A reversing prism will be used for stars and 
nadirs as necessary. At least four nadirs per observing-night will be 
taken, as well as four determinations of level over mercury, four by 
the hanging level, one collimation, and one flexure for the present, at 
least. The division errors of the fixed circle will be determined and 
the declinations will also be read on the movable circle which is 
changed i° every day. Thus the declination of every star observed 
twelve times should depend on forty-eight division lines of the movable 
circle and on four lines of the fixed circle. 

A mire eighty feet distant is read at short intervals. Observations 
already made and reduced show the excellence of the circle as a 
whole. The precision of the positions has been materially increased 
by detaching the clamp-arm from the piers and using the instrument 
hanging freely in the Y's, as suggested by Professor Schaeberle. 

Experiments with the photographic lens of the great telescope will 
be undertaken to see if differences of declination, etc., can be carried 
with advantage from plate to plate between pairs of standard stars. 

E. S. H. 

Solar Eclipse of December 21, 1889. 

The meagre accounts so far received indicate that the African 
expeditions have failed, on account of cloudy weather. The Lick 
Observatory party was successful. No account has been received 
from the other South American parties. E. S. H. 

January 16, 1890. 



